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Effects of an Inlet Guide Vane on the Flowrate Digribution Characteristics
of the Nozzle Exit in a Defrost Duct System
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Abstract : Effects of the duct inlet guide vane on the flowrate distribution characteristics of the defroster nozzle exit in
a defrost duct system were investigated experimentally to design the optimum heating, ventilation and air conditioning
(HVAC) system applied in an automotive compartment. A 3-dimensional hot-wire anemometer system was used to
measure the velocity field in the vicinity of the defroster nozzle jet flow and the velocity distributions near the
windshield interior surface. At first, two cases of with- and without-duct inlet guide vanes were considered as the test
condition, and then three cases of the duct inlet guide vane were tested to determine the optimum guide vane shape and
their positions. The arrangement of the duct inlet guide vanes has an effect on the improved flowrate distribution at the
defroster nozzle exit and near the windshield interior surface. However, the application of the lots of guide vane to
control the flow direction leads to increase the flow resistance, resulting in the decreased flowrate issuing from the
defroster nozzle. The shape of the duct inlet guide vane affects not only the flowrate distribution between the driver side
and the assistant driver side but also the reduction of the flow resistance in the defrost duct system.
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Fig. 1 Schematics of windshield defrost duct system
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Fig. 2 Outline of defrost duct and defrost nozzle position
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Table 1 List of guide vane modification

) Modification
Guide
vane LHGV | LHGV | LHGV | RHGV | RHGV
#2 #1 #0 #0 #1
Case 0 None None None None None
Casel 0 0 0} 0} None
Case 2 0 None 0} 0} None
Case3 0 0 0 0 0}
Test Section
(Wind-Shield Defroster System)
Sensor
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Effects of an Inlet Guide Vane on the Flowrate Distribution Characteristics of the Nozzle Exit in a Defrost Duct System
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Fig. 6 Iso-velocity contours of axial velocity at outlet section
of control box connecting with blower exit
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Fig. 7 Axial velocity distribution at outlet section of de-
froster nozzle

Table 2 Distributions of volume flowrate at defroster nozzles

Def. wio W./O W-Guide | W-Guide | Blower

guide guide 3 0 3
nozzle (M9 (%) (m’/s) (%) (m°/s)

LHSM | 0.006375 | 9.3 | 9.3 | 0.006147 | 8.2 | 8.2

LH2 | 0.009685 |14.2 429 0.009436 | 12.5 384
LH1 | 0.019582 |28.7| |0.019471|259|
RH1 | 0.015795 |23.1 0.018142 | 24.1

36.7 423
RH2 | 0.009264 |13.6 0.013713 | 18.2

RHSM | 0.007497 |11.0|11.0| 0.008387 | 11.1 |11.1
LH,RH | 0.054326 79.6 |0.060762 | 80.7

SUM | 0.068190 100 0.075240 100 0.08029
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Table 3 Volume flowrate distributions of defroster nozzle

Def. Case2 Case3

nozzle | Qm%s) | % | % | % | QmY | % | % | %

LHSM | 0.0046282 | 7.1 | 7.1 0.0048409 | 8.6 | 8.6
LH2 | 0.0087099 | 13.3 50 57.1| 0.0069935 | 12.5 471 55.7
LH1 | 0.0240030 |36.7 )

0.0194550 | 34.6
RH1 | 0.0146690 | 22.4 54 0.0110580 | 19.7 0
RH2 | 0.0084803 | 13.0 42,9 0.0080421 | 14.3 443
RHSM | 0.0048714 | 7.5 | 7.5 0.0057658 |{10.3|10.3

LH,RH | 0.0558620 85.5 0.0455480 811

SUM | 0.0653620 100 0.056155 100
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